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PROBLEM TO BE SOLVED: To provide an electrolytic capacitor which is low in impedance and elongated 
in service life by a method wherein a separating paper is specified in cation content. 
SOLUTION: A separating paper whose cation content is 500 ppm or below can be obtained by an 
enhanced cleaning operation which is carried out at an optional stage in an insulating paper making 
process. An anode foil and a cathode foil are rolled up confronting each other through the intermediary of a 
separating paper for the formation of a capacitor device. The obtained capacitor device is housed together 
with an electrolytic solution in a bottomed case. At this point, the electrolytic solution comprises a solvent 
composed of 20 to 80 wt.% organic solvent and 80 to 20 wt.% water and an electrolyte selected out of a 
group of carboxylic acids or their salts. It is preferable that the organic solvent is formed of proton solvent, 
non-proton solvent, or a mixture of them. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It sets to the electrolytic capacitor which comes to contain the capacitor element formed from the anode plate 
foil and cathode foil which have been countered and arranged, and the isolation paper made to intervene in those 
middle, and the electrolytic solution, and the content of said isolation Kaminaka's cation is 500 ppm. Electrolytic 
capacitor characterized by being the following. 

[Claim 2] The electrolytic capacitor according to claim 1 characterized by for said cation originating in the raw material 
of said isolation paper, or its production process, and making it decrease to said content as a result of washing 
processing. 

[Claim 3] The electrolytic capacitor according to claim 1 or 2 characterized by including at least one sort of electrolytes 
chosen from the group to which said electrolytic solution serves as a solvent which consists of 20 - 80% of the weight 
of an organic solvent, and 80 - 20% of the weight of water from a carboxylic acid or its salt and an inorganic acid, or its 
salt. 

[Claim 4] The electrolytic capacitor according to claim 3 with which said organic solvent is characterized by being a 
proton system solvent, a non-proton system solvent, or its mixture. 

[Claim 5] The electrolytic capacitor according to claim 3 characterized by being chosen from the group which said 
carboxylic acid or its salt becomes from formic acid, an acetic acid, a propionic acid, butanoic acid, p-nitrobenzoic 
acid, a salicylic acid, a benzoic acid, oxalic acid, a malonic acid, a succinic acid, a glutaric acid, an adipic acid, a 
fumaric acid, a maleic acid, a phthalic acid, an azelaic acid, a citric acid, oxy-butanoic acid and its ammonium salt, 
sodium salt, potassium salt, an amine salt, and alkyl ammonium salt. 

[Claim 6] The electrolytic capacitor according to claim 3 characterized by being chosen from the group which said 
inorganic acid or its salt becomes from a phosphoric acid, phosphorous acid, hypophosphorous acid, a boric acid, 
sulfamic acid and its ammonium salt, sodium salt, potassium salt, an amine salt, and alkyl ammonium salt. 
[Claim 7] said electrolytic solution ~ the following group:(l) chelate compound, (2) saccharides, (3) hydroxybenzyl 
alcohol and (or) L-glutamic acid 2 acetic acid or its salt, (4) nitro compounds, (5) gluconic acids, and (or) glucono 
lactone — since — an electrolytic capacitor given in any 1 term of claims 3-6 characterized by including further at least 
one sort of additives chosen. 

[Claim 8] An electrolytic capacitor given in any 1 term of claims 1-7 characterized by the above-mentioned electrolytic 
capacitor being an aluminium electrolytic capacitor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electrolytic capacitor. When it states in more detail, this invention 
is low impedance, it excels in a low-temperature property and thermal resistance, and especially a life property is 
related with a good electrolytic capacitor. 
[0002] 

[Description of the Prior Art] A capacitor is one of the common electrical parts, and is widely used mainly for the 
object for power circuits, and the noise filters of a digital circuit in various electrical and electric equipment and 
electronic products. 

[0003] When there is a thing of various classes in the electrolytic capacitor by which current use is carried out and the 
example is shown, they are an aluminium electrolytic capacitor, a wet tantalum electrolytic capacitor, etc. In addition, 
what can expect the effectiveness excellent in especially this invention shall point out an aluminium electrolytic 
capacitor except for the case where there is a notice especially, when it is an aluminium electrolytic capacitor, this 
invention is hereafter explained with reference to this kind of electrolytic capacitor and it calls it an "electrolytic 
capacitor." 

[0004] Typically, the conventional aluminium electrolytic capacitor can be manufactured by using the anode plate foil 
which anodized the front face of the aluminium foil and gave the oxide film, and the cathode foil etched in the front 
face, after etching high grade aluminium foil and making the surface area increase. Subsequently, arrange the anode 
plate foil and cathode foil which were obtained face to face, a separator (isolation paper) is made to intervene in the 
middle of those foils further, a layered product, and nothing and this layered product are rolled, and the electrolytic 
solution is sunk into the component (capacitor element) of ****** structure. The component after electrolytic-solution 
sinking in is held in a case (generally product made from aluminum), and it seals with an elastic obturation object, and 
an electrolytic capacitor is completed. In addition, there are also things other than such winding structure in an 
electrolytic capacitor. 

[0005] In the above electrolytic capacitors, the big factor as which the property of the electrolytic solution determines 
the engine performance of an electrolytic capacitor is made, in connection with especially the miniaturization of an 
electrolytic capacitor in recent years, an anode plate foil or a cathode foil is dirty « SIG — since what has a high scale 
factor comes to be used and the resistivity of the body of a capacitor is large, as the electrolytic solution used for this, 
the thing of high conductivity which has small resistivity (specific resistance) is always required. 
[0006] As for the electrolytic solution of an old electrolytic capacitor, what dissolved carboxylic acids, such as an 
adipic acid and a benzoic acid, or the ammonium salt of those in the solvent which added water to about 10 % of the 
weight, and constituted ethylene glycol (EG) in this as a main solvent as an electrolyte is common. In such the 
electrolytic solution, specific resistance is 1.5 ohm-m (150 ohm-cm) extent. 

[0007] In the capacitor, in order to fully demonstrate the engine performance, reducing an impedance (Z) is called for 
continuously. Various factors determine an impedance, for example, if the electrode surface product of a capacitor 
increases, it will fall, therefore if it becomes a large-sized capacitor, low impedance-ization will be attained naturally. 
Moreover, there is also approach which attains low impedance-ization by improving a separator. But in the small 
capacitor, the specific resistance of the electrolytic solution serves as a big rule factor of an impedance especially. 
[0008] Recently, the electrolytic solution of low specific resistance which used the organic solvent of a non-proton 
system, for example, GBL etc., (gamma-butyrolactone) is also developed (for example, please refer to JP,62-145713,A, 
JP,62-145714,A, and JP,62-145715,A). However, compared with the solid-state capacitor using the electronic 
conductor with which bringing about low specific resistance is known, the impedance is far inferior in the capacitor 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/1/06 



JP,2000-173863,A [DETAILED DESCRIPTION] 



Page 2 of 7 



using this non-proton system electrolytic solution. 

[0009] Moreover, a ratio with an impedance [ in -40 degrees C / in / in order to use the electrolytic solution, the low- 
temperature property of an aluminium electrolytic capacitor is bad, and / 100kHz ], and an impedance of 20 degrees C: 
About 40 and the quite large thing of Z (-40 degrees C)/Z (20 degrees C) are the actual condition. In addition, when 
water is contained in the electrolytic solution, the problem of freezing during the use under a low-temperature 
environment is also generated. In view of such the present condition, it is current and low impedance and to offer the 
aluminium electrolytic capacitor which was moreover excellent in the low-temperature property is desired. 
[0010] Furthermore, the water used as a part of the solvent in the electrolytic solution of an aluminium electrolytic 
capacitor is the activity matter chemically for the aluminum which constitutes an anode plate foil and a cathode foil, 
therefore has the problem of reacting with an anode plate foil and a cathode foil, generating hydrogen gas or reducing a 
property remarkably. On the other hand in the conventional aluminium electrolytic capacitor, it originates in a hydrate 
coat being formed in the front face of an anode plate foil and a cathode foil in a temperature acceleration evaluation 
trial, and capacitor capacity may decrease gradually or the phenomenon in which change of a capacitor property also 
becomes large in addition to this may occur. Such a phenomenon also causes short life-ization of an electrolytic 
capacitor. 

[001 1] Since the above-mentioned hydrate coat is easy to be formed in the front face of the cathode foil with which 
anodic oxidation is not given as compared with the front face of the anode plate foil with which anodic oxidation is 
given, it is considered that the aluminum which forms an anode plate foil and a cathode foil is based on it being an 
activity metal. For this reason, although adding the inhibitor which controls formation of this hydrate coat until now in 
the electrolytic solution which contacts an anode plate foil and a cathode foil directly is performed, there is variation in 
that depressor effect and it may not be satisfied with it. Therefore, to offer the electrolytic capacitor which can fully 
control the hydrate coat formed in the front face of an anode plate foil and a cathode foil, especially an aluminium 
electrolytic capacitor is also desired. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention solves at once many troubles of a Prior art which were 
described above, is low impedance, is excellent in a low-temperature property and thermal resistance, and aims at 
especially a life property offering a good electrolytic capacitor. 
[0013] 

[Means for Solving the Problem] For the above-mentioned purpose, if this invention is followed, it sets to the 
electrolytic capacitor which comes to contain the capacitor element formed from the anode plate foil and cathode foil 
which have been arranged face to face, and the isolation paper made to intervene in those middle, and the electrolytic 
solution, and the content of said isolation Kaminaka's cation is 500 ppm. The electrolytic capacitor characterized by 
being the following can attain. 

[0014] In the isolation paper generally used for an electrolytic capacitor, the metal salt (salt of organic acids, such as a 
carboxylic acid, a sulfuric acid, and a nitric acid, and an inorganic acid) is contained by about several% of low 
concentration. It is because the fault which has a bad influence on a capacitor property arises for these metal salts and 
the metal salt which isolation paper contained when the compound of ionicity contained by high concentration on 
isolation paper and it was used for the electrolytic capacitor to be eluted as ion in the electrolytic solution, and to make 
the electric conduction property of the electrolytic solution unstable, or to promote corrosion reaction etc. 
[0015] this invention person — present - isolation paper of business was examined and metal ions (cation), such as the 
concentration which does not affect the electric conduction property of the electrolytic solution in it, i.e., calcium, Mg, 
Na, etc., were contained thousands of ppm - several% in the total amount — present — when the isolation paper of 
business was used, the knowledge that the reaction under the high temperature service of the electrolytic solution and 
an electrode foil was remarkable was acquired. And this invention person got the conclusion that capacitor capacity 
could decrease gradually or generating of the phenomenon in which change of other capacitor properties also becomes 
large could be prevented, in the aging trial by decreasing the cation contained on isolation paper below to a 
predetermined value, as a result of repeating examination further based on this knowledge. 500 ppm which the 
predetermined value of a cation described above here It is the content to say. 

[0016] Moreover, this invention person is 500 ppm by performing washing processing for the content of cations, such 
as isolation Kaminaka's calcium ion. Or it found out that it can decrease to the level not more than it. Furthermore, the 
effectiveness drawn by reduction of the content of such a cation found out being reinforced by the case where there are 
many amounts which the electrolytic solution used in an electrolytic capacitor is constituted from an organic solvent 
and water, and water moreover occupies in an organic solvent. 

[0017] Therefore, as for the electrolytic solution used with the electrolytic capacitor of this invention, it is desirable that 
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at least one sort of electrolytes chosen from the group to which the moisture concentration which consists of 20 - 80% 
of the weight of an organic solvent and 80 - 20% of the weight of water serves as a high solvent from a carboxylic acid 
or its salt and an inorganic acid, or its salt are included. Moreover, the organic solvent used in that case is a proton 
system solvent, a non-proton system solvent, or its mixture preferably. 

[0018] Furthermore, the carboxylic acid used as an electrolyte or its salt is preferably chosen from the group which 
consists of formic acid, an acetic acid, a propionic acid, butanoic acid, p-nitrobenzoic acid, a salicylic acid, a benzoic 
acid, oxalic acid, a malonic acid, a succinic acid, a glutaric acid, an adipic acid, a fumaric acid, a maleic acid, a phthalic 
acid, an azelaic acid, a citric acid, oxy-butanoic acid and its ammonium salt, sodium salt, potassium salt, an amine salt, 
and alkyl ammonium salt. The inorganic acid similarly used as an electrolyte or its salt is preferably chosen from the 
group which consists of a phosphoric acid, phosphorous acid, hypophosphorous acid, a boric acid, sulfamic acid and its 
ammonium salt, sodium salt, potassium salt, an amine salt, and alkyl ammonium salt. These electrolytes may be used 
independently, and may be combined and used for arbitration. 

[0019] furthermore, the electrolytic solution of this invention — desirable — the following group:(l) chelate compound, 
(2) saccharides, (3) hydroxybenzyl alcohol and (or) L-glutamic acid 2 acetic acid or its salt, (4) nitro compounds, (5) 
gluconic acids, and (or) glucono lactone — since — at least one sort of additives chosen are contained further. 
[0020] The anode plate foil with which the electrolytic capacitor of this invention is an aluminium electrolytic capacitor 
preferably, and the front face of the aluminium foil with which etching was performed was anodized at that time, The 
capacitor element and the electrolytic solution which ****(ed) and formed the cathode foil which consists of the 
aluminium foil with which etching was performed so that both front face might counter through isolation paper are held 
in a case. And it is constituted as opening of the case where said capacitor element was inserted is sealed with the 
elastic obturation object. 
[0021] 

[Embodiment of the Invention] In the electrolytic capacitor by this invention, the paper manufactured considering the 
cellulose ingredient produced naturally, for example, Manila hemp, the pulp of plants, etc. as a raw material can be 
advantageously used for isolation paper. The paper manufactured through the dust-removing process, the washing 
process, the beating process, the paper-making process, etc. in this raw material pulp can be advantageously used for 
such isolation paper, using the pulp of plants as a raw material. In addition, although use of the paper originating in a 
synthetic fiber is also considered, since it is inferior to thermal resistance or the halogen ion contained causes corrosion 
of a capacitor, such paper is not desirable. 

[0022] The total content of the impurity except the alpha cellulose which is the component of paper in isolation 
Kaminaka manufactured is usually 10000 ppm. Reaching, the content of calcium ion is 3000 ppm also in it. Or it is 
more than it. Magnesium ion is mainly contained in alkaline paper etc., and the content is several 10 ppm. It is extent. 
Isolation Kaminaka's impurity is gradually extracted in the electrolytic solution during use of a capacitor. And into the 
electrolytic solution, calcium ion exists by the cation and usually tends to form aluminum and a gel hydrate. For this 
reason, it is easy to form a gel hydrate coat in the front face of the anode plate foil which consists of aluminum and a 
cathode foil, especially the cathode foil with which anodic oxidation is not given. 

[0023] In this point and this invention, as a result of fully being able to control formation of the gel hydrate coat formed 
in the front face of an anode plate foil and a cathode foil by using the isolation paper in which the cation including 
calcium ion decreased below to the predetermined value, in the aging trial of an aluminium electrolytic capacitor, the 
situation where the fall of capacitor capacity etc. is caused can be prevented and reinforcement of an electrolytic 
capacitor can be attained. 

[0024] The isolation paper used by this invention, i.e., the content of a cation, is 500 ppm. The following isolation 
papers can be obtained by carrying out washing with which the paper maker was strengthened in the phase of 
(arbitration, such as a dust-removing process, a washing process, a beating process, and a paper-making process), this 
strengthened washing is independent in a washing technique in ordinary use — or when it can combine, use and carry 
out and an example is shown, acid treatment occurs. 

[0025] In the electrolytic capacitor by this invention, the aluminium foil used as an anode plate foil and a cathode foil is 
die aluminium foil of the high grade of 99% or more of purity preferably. Preferably, after an anode plate foil carries 
out etching processing of the aluminium foil electrochemically, it can be anodized, can form the oxide film in a front 
face, and, subsequently can attach and form the lead tab for electrode drawers. Moreover, a cathode foil can attach and 
form the lead tab for electrode drawers, after performing etching processing to aluminium foil. 

[0026] A capacitor element can be obtained by ****(ing) making the anode plate foil formed as mentioned above and a 
cathode foil counter through isolation paper which described both front face above. Projecting from a case the lead 
pulled out from the anode plate foil and the cathode foil, after inserting and holding the obtained capacitor element 
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from opening of the closed-end case of the product made from aluminum, or others with the electrolytic solution, 
opening of a case can be sealed with an elastic obturation object, and an aluminium electrolytic capacitor can be 
obtained. In addition, what is used for the aluminium electrolytic capacitor from the former can be used for the elastic 
obturation object used by this invention. 

[0027] In the electrolytic capacitor of this invention, as described above, a solvent with the moisture concentration high 
as a solvent for dissolving the electrolyte in the electrolytic solution for a drive which consists of mixture of an organic 
solvent and water can be used advantageously. As an organic solvent, as described above, it is independent, or a proton 
system solvent or a non-proton system solvent can be combined and used for arbitration. An alcoholic compound can 
be mentioned as an example of a suitable proton system solvent. Moreover, although not necessarily limited to what is 
enumerated below as a concrete example of the alcoholic compound which can be used advantageously here, trihydric 
alcohol, such as dihydric alcohol (glycol), such as monohydric alcohol, such as ethyl alcohol, propyl alcohol, and butyl 
alcohol, ethylene glycol, a diethylene glycol, triethylene glycol, and propylene glycol, and a glycerol, can be 
mentioned. Moreover, a lactone compound can be mentioned as an example of a suitable non-proton system solvent. 
Moreover, although not necessarily limited to what is enumerated below as a concrete example of the lactone 
compound which can be used advantageously here, the intramolecular polarization compound of gamma-butyrolactone 
or others can be mentioned. In using one or more sorts chosen from a proton system solvent and a non-proton system 
solvent in operation of this invention If it explains more concretely, one sort of proton system solvents may be used. 
One sort of non-proton system solvents may be used, two or more sorts of proton system solvents may be used, and two 
or more sorts of non-proton system solvents may be used, or the mixed stock of one or more sorts of proton system 
solvents and one or more sorts of non-proton system solvents may be used. 

[0028] In the electrolytic solution of this invention, the water other than the above-mentioned organic solvent is used as 
a solvent component, and, especially in the case of this invention, it is distinguished from the electrolytic solution 
conventional at the point of containing a lot of water in comparison. In this invention, by using such a solvent, the 
congealing point of a solvent can be reduced, the specific resistance property of the electrolytic solution in low 
temperature can be improved by that cause, and the good low-temperature property by which the difference of the 
specific resistance in low temperature and ordinary temperature is shown according to a small thing can be realized. It 
is suitable for the content of the water in the electrolytic solution that it is in 20 - 80% of the weight of the range, and 
the remainder is an organic solvent. Also when there are few contents of water than 20 % of the weight and it exceeds 
80 % of the weight, it becomes inadequate [ the degree of the freezing point depression of the electrolytic solution ], 
and it becomes difficult to acquire the good low-temperature property of an electrolytic capacitor. The content of 
suitable water is 30 - 80% of the weight of the range, and the content of the most suitable water is 45 - 80% of the 
weight of the range rather than it can set in a solvent. 

[0029] As an electrolyte in the electrolytic solution of this invention, the salt of the salt of a carboxylic acid and a 
carboxylic acid, an inorganic acid, or an inorganic acid may be used, and these electrolyte components may be used 
independently, or you may use it combining two or more sorts, also although kicked, the carboxylic acid which the 
dicarboxylic acid represented by the monocarboxylic acid which is not necessarily limited to what is enumerated below 
as an example of a carboxylic acid usable as an electrolyte component, and which is represented by formic acid, an 
acetic acid, a propionic acid, butanoic acid, p-nitrobenzoic acid, a salicylic acid, and the benzoic acid, oxalic acid and a 
malonic acid, a succinic acid, a glutaric acid, an adipic acid, a fumaric acid, a maleic acid, a phthalic acid, and the 
azelaic acid was contained, for example, had functional groups, such as hydroxyl, like a citric acid and oxy-butanoic 
acid is also usable 

[0030] Moreover, although not necessarily limited to what is enumerated below as an example of the same inorganic 
acid usable as an electrolyte component, a phosphoric acid, phosphorous acid, hypophosphorous acid, a boric acid, 
sulfamic acid, etc. are contained. Furthermore, although various salts can be used as a salt of a carboxylic acid which 
was described above, or an inorganic acid, as a suitable salt, ammonium salt, sodium salt, potassium salt, an amine salt, 
alkyl ammonium salt, etc. are contained, for example. Also in such a salt, it is more desirable to use ammonium salt. 
[003 1] Furthermore, in addition, if an inorganic acid or its salt is used as an electrolyte in operation of this invention, 
the depression of freezing point of the electrolytic solution can be expected, therefore it can contribute to the further 
improvement in the low-temperature property of the electrolytic solution. Moreover, use of an inorganic acid or its salt 
deserves attention also in that the hydrogen gas absorption capacity originating in the nitro compound is maintainable 
over a long period of time, when using a nitro compound as an additive. 

[0032] Moreover, if it is used for the carboxylic acid which described above an electrolyte like such an inorganic acid 
or its salt according to research of this invention persons, or an electrolyte like the salt, combining, as compared with 
the case where they are used independently, the effectiveness that the life of an electrolytic capacitor is notably 
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extensible can also be acquired. Furthermore, in the conventional electrolytic capacitor, from problems, such as electric 
conductivity, although mainly used for the electrolytic capacitor of the type of inside - the high voltage (160-500 volts), 
the electrolyte of an inorganic-acid system can be advantageously used also in the electrolytic capacitor of the type of a 
low battery (less than 160 volts), when electrolytic combination use is performed like this invention. 
[0033] The amount of the electrolyte used in the electrolytic solution of this invention can determine the optimal 
amount suitably according to various kinds of factors, such as a class of the class of the property required of the 
electrolytic solution or the capacitor finally obtained, and solvent to be used, a presentation and an amount, and 
electrolyte to be used. The solvent with which especially the electrolytic solution of this invention consists of the 
electrolytic solution of a specific presentation which was described above, i.e., 20 - 80% of the weight of an organic 
solvent and 80 - 20% of the weight of water, More remarkable effectiveness can be acquired for following specific 
additive (1) - (5) independent or by combining and adding to the electrolytic solution containing at least one sort of 
electrolytes chosen from the group which consists of a carboxylic acid or its salt and an inorganic acid, or its salt. 
[0034] (1) A chelate compound (EDTA), for example, ethylenediaminetetraacetic acid, a transformer -1 and 2-diamino 
cyclohexane - N, N, N\ and N f -4 acetic-acid monohydrate (CyDTA) - A dihydroxyethyl glycine (DHEG), 
ethylenediamine tetrakis (methylene phosphonic acid) (EDTPO), Diethylenetriamine - N, N, N 1 , N"N" -5 acetic acid 
(DTP A), A diamino propanol tetraacetic acid (DPTA-OH), ethylenediamine 2 acetic acid (EDDA), Ethylenediamine-N 
and N'-screw (methylene phosphonic acid) 1 / 2 hydrate (EDDPO), a glycol ether diamine tetraacetic acid (GEDTA), 
hydroxyethyl ethylenediamine triacetic acid (EDTA-OH), etc. As for a chelate compound, generally, it is desirable to 
add in 0.01 - 3% of the weight of the range. Such a chelate compound can bring about effectiveness, such as an 
improvement (since a solvent is the presentation near non-******, change of the impedance in ordinary temperature 
and low temperature becomes small) of the reinforcement of the capacitor by control of the hydration reaction of 
(Aluminum aluminum) electrode foil of a low impedance capacitor, and the low-temperature property of an electrolytic 
capacitor, and corrosion-resistant improvement. 

[0035] (2) A saccharide, for example, a glucose, a fructose, a xylose, a galactose, etc. As for a saccharide, generally, it 
is desirable to add in 0.01 - 5% of the weight of the range. Such a saccharide can bring about effectiveness, such as an 
improvement (since a solvent is the presentation near non .****** ? change of the impedance in ordinary temperature 
and low temperature becomes small) of disassembly of the electrolyte by the reinforcement of the capacitor by control 
of the hydration reaction of aluminum electrode foil of a low impedance capacitor, and addition of a saccharide, for 
example, a carboxylic acid, control of activation, and the low-temperature property of an electrolytic capacitor. 
[0036] (3) Hydroxybenzyl alcohol, for example, 2-hydroxybenzyl alcohol, L-glutamic acid 2 acetic acid, or its salt. As 
for this additive, generally, it is desirable to add in 0.01 - 5% of the weight of the range. Such an additive can bring 
about effectiveness, such as an improvement (since a solvent is the presentation near non-******, change of the 
impedance in ordinary temperature and low temperature becomes small) of the reinforcement of the capacitor by 
control of the hydration reaction of aluminum electrode foil of a low impedance capacitor, and the low-temperature 
property of an electrolytic capacitor. 

[0037] (4) Nitro compound groups, such as a nitro compound, for example, a nitrophenol, for example, p-nitrophenol, a 
nitro benzoic acid, for example, p-nitrobenzoic acid, a dinitro benzoic acid, a nitro acetophenone, for example, p-nitro 
acetophenone, and a nitro anisole. As for a nitro compound, generally, it is desirable to add in 0.01 - 5% of the weight 
of the range. Such a nitro compound can double and have the operation (if it puts in another way halogen prehension 
operation) which controls that a component is made to corrode by operation of the remarkable hydrogen gas absorption 
effectiveness and the halogenated hydrocarbon used on the occasion of washing of a printed circuit board, for example, 
trichloroethane etc. 

[0038] The outstanding hydrogen gas absorption effectiveness that a nitro compound did so was able to be checked 
also in relation with the electrolyte used together. In the conventional electrolytic solution, the technique added only to 
the electrolyte of an inorganic-acid system, respectively has been adopted [ nitro compound / the electrolyte of a 
carboxylic-acid system, or one kind of] only in one kind of nitro compound. However, although the same was said of 
the electrolytic solution with which the hydrogen gas absorption effectiveness may be satisfied with the above 
technique of the effectiveness cannot be acquired, and the electrolyte of a carboxylic-acid system and the electrolyte of 
an inorganic-acid system are intermingled when there were many contents of the water in an aquosity mixed solvent In 
the case of the electrolytic solution of this invention, even if it was the case where only one kind of nitro compound 
was added, also in such a carboxylic-acid system / the inorganic-acid system mixture electrolytic solution, hydrogen 
gas absorption capacity was farther [ than the conventional case ] maintainable over the long period of time. 
[0039] (5) A gluconic acid, glucono lactone, etc. As for this additive, generally, it is desirable to add in 0.01 - 5% of the 
weight of the range, this additive is peculiar to this invention called the reinforcement of an electrolytic capacitor, the 
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improvement in a low-temperature property, the outstanding hydrogen gas absorption effectiveness, etc., when it is 
added and included in the electrolytic solution of this invention — it can add and the effective remarkable effectiveness 
of corrosion-resistant improvement can be brought about further. 

[0040] An additive in ordinary use may be further added also to everything but the above-mentioned additive further 
again in the field of an aluminium electrolytic capacitor or other electrolytic capacitors. As an additive of suitable daily 
use, mannite, a silane coupling agent, water-soluble silicone, a polyelectrolyte, etc. can be mentioned, for example. 
[0041] 

[Example] Next, an example explains this invention further. Needless to say, the example hung up here is for 
illustrating this invention, and does not tend to limit this invention. In addition, in the following example, after 
measurement of isolation Kaminaka's cation content ashed in the crucible the sample which carried out the bone dry of 
the isolation paper, and obtained it, it dissolved in the nitric-acid water solution, and it was carried out by atomic 
absorption analysis. 

The aluminium electrolytic capacitor of example 1 winding structure was manufactured according to the following 
procedure. 

[0042] First, etching processing was carried out electrochemically, aluminium foil was anodized, the oxide film was 
formed in the front face, the lead tab for electrode cash drawers was attached after that, and the aluminum anode plate 
foil was made. Next, after performing etching processing to an electrochemistry target too at another aluminium foil, 
the **** attachment ** aluminum cathode foil was made for the lead tab for electrode cash drawers. Then, the 
capacitor element was made by winding on both sides of isolation paper between an anode plate foil and a cathode foil. 
It originates in the washing process to which the isolation paper used here is the paper manufactured considering 
Manila hemp as a raw material, and the cation content was carried out like the paper maker, and is 489 ppm. It was 
small quantity. And it is the following presentation to this capacitor element. : Ethylene glycol 45 % of the weight 
Water 40 % of the weight Adipic-acid ammonium 14.4 % of the weight Ethylenediaminetetraacetic acid It reaches 
0.5% of the weight. D-gluconic acid-delta-lactone After sinking in the electrolytic solution which has 0.1 % of the 
weight, as the lead tab for electrode cash drawers came out of the case, it held in the closed-end aluminum case, and 
opening of this case was sealed with the elastic obturation object, and the electrolytic capacitor (6.3WV-1000micro F) 
of winding structure was produced. 

[0043] In order to evaluate the life property about the obtained aluminium electrolytic capacitor, initial value 
(characteristic value immediately after production of a capacitor) and the characteristic value after an elevated- 
temperature load test (3000 hours pass at 105 degrees C) were measured about each of capacity, tandelta, and the 
leakage current. Measured value like the publication to the 1st following table was obtained. 
Although the technique of a publication was repeated in an example 2 and the 3 aforementioned examples 1, in this 
example, the cation content of the isolation paper to be used was changed into 280 ppm and (example 2) 120 ppm 
(example 3). A result like the publication to the 1st following table was obtained. 

the examples 1-3 of a comparison - although the technique of a publication was repeated in said example 1 , in this 
example, the cation content of the isolation paper to be used was changed into 1121 ppm (example 1 of a comparison), 
1932 ppm, and (example 2 of a comparison) 3013 ppm (example 3 of a comparison) for the comparison. A result like 
the publication to the 1st following table was obtained. 
[0044] 
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[0045] The content of cation ion is 1000 ppm so that I may be understood from a result given in the 1st above- 
mentioned table. With the electrolytic capacitor of the example of a comparison to exceed, the content of cation ion is 
500 ppm. Although initial value does not have great difference among both as compared with the electrolytic capacitor 
of the example of this invention than which are less, after an elevated-temperature load test, property change of a 
capacitor is changing a lot. That is, if this invention is followed, an extensive improvement of a life property can be 
aimed at. 

[0046] Moreover, the electrolytic capacitor which performed the elevated-temperature load test was disassembled, in 
the front face of an anode plate foil and a cathode foil, when microscope observation etc. was performed, with the 
electrolytic capacitor of the example of a comparison, the gel coat was accepted in the front face of an anode plate foil 
and a cathode foil, and the gel coat was especially accepted in the front face of a cathode foil notably rather than the 
front face of an anode plate foil. On the other hand, in the electrolytic capacitor of this invention, some gel coats were 
not accepted in the front face of an anode plate foil and a cathode foil, either. 
[0047] 

[Effect of the Invention] As explained above, according to this invention, in the front face of the anode plate foil of an 
electrolytic capacitor, and a cathode foil, formation of the gel hydrate coat resulting from cation components, such as 
calcium ion contained in the releasing paper, can be controlled. For this reason, according to this invention, it is low 
impedance, and it excels in a low-temperature property and thermal resistance, and, moreover, the electrolytic capacitor 
of high-reliability with a good life property, especially an aluminium electrolytic capacitor are offered. 



[Translation done.] 
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